We conducted a survey of Australian specialist anaesthetists about their practice of sedation for elective and emergency gastroscopy, endoscopic retrograde cholangiopancreatography (ERCP), and colonoscopy. A 24-item survey was emailed to 1,000 anaesthetists in August 2015. Responses were received from 409 anaesthetists (response rate = 41%) with responses from 395 anaesthetists analysed. Pulse oximetry and oxygen administration were routine for all procedures for all respondents. Blood pressure was routinely measured by most respondents during gastroscopy (elective = 88%; emergency = 97%), ERCP (elective = 99%; emergency = 99%) and colonoscopy (elective = 91%; emergency = 98%). The airway was routinely managed with jaw lift or oral or nasal airway by 99%, 76% and 97% of respondents during gastroscopy, ERCP and colonoscopy, whereas in emergency procedures endotracheal intubation was routine in 49%, 64% and 17% of procedures. Propofol was routinely administered by 99% of respondents for gastroscopy and 100% of respondents for ERCP and colonoscopy. A maximum depth of sedation in which patients were unresponsive to painful stimulation was targeted by the majority of respondents for all procedures except for elective gastroscopy. These results may be used to facilitate comparison of practice in Australia and overseas, and give an indication of compliance by Australian anaesthetists with the relevant Australian and New Zealand College of Anaesthetists guideline.
The volume of gastrointestinal endoscopy continues to rise in Australia with our ageing population and the advent of a national bowel cancer screening program 1 . In Australia endoscopy is commonly facilitated by intravenous sedation administered by specialist anaesthetists 2 . In 2007 we surveyed specialist anaesthetists in Australia about their practice in adult patients presenting for elective gastrointestinal endoscopy 3 . At that time propofol was used routinely, usually in combination with midazolam and/or a short-acting opioid. Prophylactic intravenous fluids were administered to gastroscopy and colonoscopy patients by 20% and 64% of respondents respectively. All respondents utilised supplemental oxygen and pulse oximetry routinely. However, blood pressure was not routinely measured during gastroscopy and colonoscopy by 23% and 19% of respondents respectively. A maximum depth of sedation in which patients were unresponsive to painful stimulation was targeted by 54% of the 101 respondents.
Since this survey, and following a consultation process among anaesthetists and an endorsement process with medical and dental colleges and societies, the Australian and New Zealand College of Anaesthetists (ANZCA) revised its guideline on procedural sedation 4, 5 . The new version strongly supported uniform standards for assessment, monitoring, staffing, and recovery of endoscopy patients, and emphasised the need for an appropriately qualified medical practitioner to administer general anaesthesia or propofol-based conscious sedation. The guideline also emphasised the need to modify anaesthesia care in the emergency setting. We therefore decided to repeat our survey of Australian specialist anaesthetists on their practice of sedation for gastrointestinal endoscopy, this time including questions about the care of emergency as well as elective patients. The purpose of the survey was to facilitate comparison of practice in Australia and overseas, and compliance by Australian anaesthetists with the ANZCA guideline.
Materials and methods
This survey was prospectively approved under the quality assurance/negligible risk research process of the Royal Melbourne Hospital (approval number QA 2015138). The survey was also approved by ANZCA under its survey research policy 6 . Consent was implied if the participant completed the voluntary survey.
The survey was constructed in Survey Monkey® and consisted of six questions about the participant and nine identical questions about elective and emergency procedures (n = 24 questions in total). Elective patients were defined as those who were admitted through the usual elective admission process. Emergency patients were defined as those who were inpatients or who were not admitted through the usual elective admission process. The participants were asked to describe their practice in adult patients (or intended practice if they were not currently practising endoscopy sedation) having gastroscopy, endoscopic retrograde cholangiopancreatography (ERCP) or colonoscopy. Questions covered monitoring, airway management, drugs and depth of sedation. A space for free text comments was provided at the end of the survey. ANZCA randomly selected 1000 of the 4222 ANZCA Fellows (specialist anaesthetists) currently practising in Australia and who were not identified as retired. This is the standard sample size for ANZCA surveys. The investigators provided ANZCA with a link to the survey and an explanatory covering note, and these were emailed by ANZCA to each participant in August 2015. ANZCA sent a reminder email to participants two weeks later and the survey closed after four weeks. ANZCA did not share identifying information about the participants with the investigators and no identifying metadata were collected in Survey Monkey. ANZCA provided a summary of demographic characteristics of active Australian ANZCA Fellows on 1 October 2015.
Survey data were exported from Survey Monkey for analysis. Subgroups of data (elective and emergency gastroscopy, ERCP and colonoscopy) were assessed for completeness. More data were missing for propofol delivery method than for other data. For data other than propofol delivery method, if four or fewer data points in a subgroup were missing, the missing values were imputed from other data for that respondent. If more than four data points in a subgroup were missing, all data points in that subgroup for that respondent were coded as missing.
Data were summarised as number (%) and were compared using chi-square tests. All analyses were performed using Stata 12.0 (Stata Corporation, College Station, Texas, USA) and a P value <0.05 was considered statistically significant.
Results
Four hundred and nine specialist anaesthetists participated in the survey (response rate = 41%) with responses from 395 participants analysed ( Figure 1) . The respondents were similar to active ANZCA Fellows in Australia overall ( Table 1 ). The majority of respondents reported that sedation for elective and emergency endoscopic procedures was part of their current practice (gastroscopy 97% and 87%; ERCP 66% and 61%; colonoscopy 96% and 84%). Survey completion rates for respondents currently practising elective or emergency endoscopy were: gastroscopy = 100% and 100%, ERCP = 99% and 99.5%, colonoscopy = 100% and 100%. Survey completion rates for respondents who were not currently practising elective or emergency endoscopy were: gastroscopy = 100% and 97.5%, ERCP = 22% and 51%, colonoscopy = 100% and 82%.
Pulse oximetry was used routinely for all elective and emergency procedures by all respondents. Blood pressure was not routinely measured by all respondents in elective or emergency patients. The electrocardiograph and capnograph were routinely monitored by more respondents in emergency than elective patients ( Table 2) .
Oxygen was routinely administered for all elective and emergency procedures by all respondents. Most respondents routinely managed the airway with jaw lift and/or nasal or oral airway devices during elective procedures. Endotracheal intubation was routinely used by more respondents in emergency than elective procedures ( Table 2) .
Prophylactic intravenous fluids were routinely administered in a minority of elective gastroscopy patients, but a majority of elective ERCP and colonoscopy patients. Respondents were more likely to routinely administer intravenous fluids to emergency than elective patients. Local anaesthetic throat spray was administered by a minority of respondents and was less likely to be used in emergency than elective procedures (Table 3) .
Propofol was routinely administered by almost all respondents for elective and emergency procedures. Midazolam was less likely to be used in emergency than elective procedures, whereas muscle relaxants were more likely to be used in emergency than elective procedures (Table 3) . Propofol was most commonly combined with midazolam and an opioid. There were significant differences in routinely administered drug combinations between elective and emergency patients within each procedure ( Figure 2 ).
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Item
Elective Emergency A maximum depth of sedation associated with loss of response to painful stimulation was routinely targeted by the majority of respondents for all procedures except for elective gastroscopy. More respondents routinely targeted this depth of sedation for emergency patients than elective patients ( Table 4 ).
The principal method of propofol administration was repeated bolus injection. Respondents were more likely to routinely use infusion methods in ERCP patients than in gastroscopy or colonoscopy patients (Table 4 ).
Comments about their practice or the survey were provided by 153 (39%) of the respondents. One hundred (65%) of these respondents used one or more of the following words in their comment (airway, aspiration, endotracheal tube [ETT], fasting, full stomach, intubation, rapid sequence induction [RSI], regurgitation, tube). These respondents emphasised the variability in emergency endoscopy patients and the need to tailor management to individual patients. Several commented that the survey questions overly restricted their responses regarding emergency patients: "Very difficult to give one fits all answer"; "What I do VERY much depends on patient condition, patient problems and circumstances. Varies from intubation and full GA to nothing at all ..." and "Eternal struggle to know whether to use ETT or just sedation for emergency gastroscopies. Each has significant pros and cons".
Discussion
This survey revealed significant variation in the routine practice of endoscopy sedation by specialist anaesthetists in Australia. Practice also varied between gastroscopy, ERCP and colonoscopy, and between elective and emergency procedures. Respondents also revealed that they varied sedation, monitoring and airway management to meet the needs of individual patients, especially those having emergency procedures.
Our results for specialist anaesthetists' elective practice can be compared with our first survey in 2007 3 . Many respondents did not comply with the ANZCA guideline of regular blood pressure monitoring during all endoscopic procedures 4 in either survey, although the percentages of respondents routinely using blood pressure monitoring was higher in 2015 (gastroscopy 88%, ERCP 99% and colonoscopy 91%) than 2007 (77%, 97% and 81%, respectively). The use of capnography also was higher in 2015 (gastroscopy 49%, ERCP 75%, colonoscopy 67%) than 2007 (22%, 34%, 33%, respectively). Prophylactic intravenous fluid administration was similar in 2015 (gastroscopy 24%, ERCP 82%, colonoscopy 64%) and 2007 (20%, 83%, 64%, respectively). Propofol was used almost universally in both surveys, but the use of midazolam was lower in 2015 (gastroscopy 66%, ERCP 69%, colonoscopy 68%) than in 2007 (83%, 86%, 87%, respectively). A maximum depth of sedation in which patients Presented as number (%) with denominators as indicated. ERCP = endoscopic retrograde cholangiopancreatography. P-values for comparisons between gastroscopy, ERCP and colonoscopy within elective or emergency responses are presented in normal font. P-values for comparisons between elective and emergency gastroscopy or ERCP or colonoscopy are presented in italics.
Item
Elective Emergency were unresponsive to painful stimulation was routinely targeted in similar percentages of respondents in 2015 (gastroscopy 45%, ERCP 69%, colonoscopy 50%) and 2007 (44%, 67%, 54%, respectively).
No other investigators have surveyed anaesthetists about their practice of sedation for gastrointestinal endoscopy. Surveys of endoscopists in Europe 7-14 and North America 15, 16 revealed variable involvement of anaesthetists in endoscopy sedation, with a trend to increasing involvement in recent years. The use of propofol was lower than in our survey, but had increased in recent years. Similar to our survey a decrease in the use of midazolam was noted 7,8 , perhaps resulting from an increased appreciation of its inferior ability to produce deep sedation with rapid recovery 17 . Use of pulse oximetry, blood pressure measurement and oxygen administration were also lower than in our survey 8, 10 . Only one group compared elective and emergency practice explicitly; they reported higher use of electrocardiography, capnography and blood pressure measurement in emergency than elective patients 10 . None of these surveys explored airway management, propofol delivery methods, or the maximum targeted depth of sedation although one group calculated that 30.4% of gastroscopy patients, 53.3% of ERCP patients and 28.3% of colonoscopy patients received deep propofol sedation or general anaesthesia 10 . Our survey exposed significant differences between practice in elective and emergency patients. Anaesthetists reported using more monitoring, more intravenous fluids and more relaxant general anaesthesia in emergency than elective patients. The free text comments emphasised the nuances in decision-making about airway management in these patients. Lohse et al 18 recently reported a 3,580-patient observational study comparing patients who were (51%) and were not (49%) intubated for emergency gastroscopy for peptic ulcer bleeding. Intubated patients were younger and fitter, but were more likely to have excessive alcohol intake, be shocked on admission, have higher-risk ulcers, be cared for by an anaesthetist and be admitted to the intensive care unit after the procedure. Ninety-day mortality was similar in intubated and non-intubated patients (18.9% versus 18.4%; adjusted odds ratio 0.95 [95% confidence interval, 0.79 to 1.15]; P=0.59). The authors commented that this result could be biased by allocation of the exposure (intubation) based on the availability of an anaesthetist. A recent report from the National Confidential Enquiry into Patient Outcome and Death on the management of gastrointestinal haemorrhage emphasised the need for 24 hour access to anaesthetic care for these patients, particularly for airway management 19 .
Many organisations have promulgated guidelines for monitoring during procedural sedation 4, [20] [21] [22] [23] . The ANZCA guideline recommends pulse oximetry and blood pressure measurement in all patients with additional monitoring such as electrocardiography and capnography according to the clinical status of the patient 4 . Other organisations have gone further to mandate capnography in all patients having moderate or deep sedation 20, 21, 23 , although in the United States it was suggested that this move would increase the cost of care 24 and that the use of capnography is not currently supported by evidence 25 . Our survey revealed an increase in the use of both blood pressure measurement and capnography since 2007 3 , although some respondents were still not meeting the ANZCA recommendation with respect to blood pressure measurement 4 .
Our survey of Australian anaesthetists revealed that the majority of respondents routinely target unresponsiveness to painful stimulation for all endoscopy procedures except for elective gastroscopy, with the minority targeting lighter depths of sedation. Light and deep sedation are not equivalent; our randomised trial of anaesthetist-administered endoscopy sedation reported that light sedation results in fewer complications, faster recovery and more recall than deep sedation 26 . As complications are easily managed by anaesthetists and differences in discharge times are insignificant from a health service perspective, it appears that the priority for many of our respondents was to reliably prevent recall.
This survey has several limitations. Firstly the response rate was 41% leaving the survey open to non-response bias 27 . However our response rate was similar to other recent surveys of Australian anaesthetists 3, 28, 29 and the Presented as number (%) with denominators as indicated. ERCP = endoscopic retrograde cholangiopancreatography. P-values for comparisons between gastroscopy, ERCP and colonoscopy within elective or emergency responses are presented in normal font. P-values for comparisons between elective and emergency gastroscopy or ERCP or colonoscopy are presented in italics.
Elective Emergency Table 4 Elective and emergency gastrointestinal endoscopy: propofol delivery methods characteristics of the respondents were similar to ANZCA Fellows overall. Secondly the survey suffered from missing answers from those who did respond, particularly with respect to ERCP. We disclosed our method for dealing with missing data in the methods section, and presume that the higher rate of missing data for ERCP relates to the infrequency of this procedure relative to gastroscopy and colonoscopy. Finally the survey sought answers about routine practice for each procedure. This did not allow the respondents to explain the variations in their practice based on patient health status, indication for the procedure, duration and complexity of the procedure and capability of the endoscopist, especially in emergency patients. The free text section allowed respondents to highlight this issue with 25% of all respondents making comments about emergency airway management.
In conclusion propofol is the drug of choice for endoscopy sedation administered by specialist anaesthetists in Australia, with a maximum depth of sedation in which patients were unresponsive to painful stimulation routinely targeted by the majority of respondents for all procedures except for elective gastroscopy. Oxygen administration and pulse oximetry are universally applied but blood pressure is not routinely measured by all respondents. These results may be used to facilitate comparison of practice in Australia and overseas, and give an indication of compliance by Australian anaesthetists with the relevant ANZCA guideline.
